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Half a century ago a writer named E. M. Forster described a society 
that had become totally dependent on a machine. The members of that 
society lived alone in underground apartments, rarely experiencing 
direct contact with each other or with the world above. All of their 
needs and wants. . .food, drink, entertainment, communication.. .were 
supplied, at the touch of a button, by the machine. Their literature 
consisted of a single book which extolled the virtues of the machine 
but unfortunately omitted essential details concerning it s  maintenance.
At the end of Forster's story, after giving numerous signs of slow 
deterioration, the machine stops. His imagined society is unable even 
to conceive of such a circumstance and therefore totally unprepared to 
meet it. As a result that society abruptly perishes. A ll that remains 
is the raw, real splendor of the Earth, uninhabited and unappreciated.
I think we have some things in common with the people in Forster's 
story. Like them, we have come to take for granted the perpetual capac 
ity of a machine. . .our technology.. .to supply our material requirements 
Like them also, we have for a long time blithely ignored the imper­
fections, the fa ilures, of our technology. We have been content with 
what our machine was doing for us, happily oblivious to what it  was 
doing to^  us.
Only in the past few years have we begun to evidence any real d is­
satisfaction with the performance of our technology. Having discover­
ed some of it s  flaws, however, we are, as a people, s t i l l  some distance 
from a genuine appreciation of its  virtues.
This is especially true with regard to those areas of technology 
that enable us to extract, process, and u tilize  the minerals and fuels 
on which our c iv iliza tion  has been built.
We have taken, and s t i l l  take, for granted the material benefits 
that our mineral industries supply. Technology provides, and we fu lly  
expect that it  w ill continue to provide, regardless of whether we under 
stand the nature and complexity of the processes through which its  
benefits are bestowed. And i f  our technology, like Forster's machine, 
fa ils  us at times we become almost schizoid in our attitudes. We 
seldom remember the good things it  has done for us; we see only its
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faults. We don't even recognize it  as the same "machine" that has 
served us so well for so long.
Possibly in no other part of the world is this ab ility  to dissociate 
so advanced. Most of us in the United States take it  on faith that we 
will always have an automobile to drive and fuel to run it  on, comfort­
able homes to live in, radios and television sets to entertain us.
But few of us relate the comforts and products that f i l l  our world to 
the raw materials from which they were manufactured. We think of our 
automobiles, radios, and TV sets as coming from factories, not from 
mines. Gasoline, in the minds of most of us, comes from a f il l in g -  
station pump, not from oil wells and refineries. The electricity on 
which we depend for light and heat we associate with a power plant, 
not with coal, or o il, or natural gas.
I think it  is one of the supreme ironies of our times that the 
mineral industries from which so much of our affluence derives have 
now become the targets of a disenchantment that could flourish only 
in an affluent society.
Think about it  for a moment. Less than 50 years ago, when this 
country was doing its best to grow up into a world power, we had l it t le  
time to reckon the environmental costs of our progress. Many of the 
signs of pollution that we now deplore were then symbols of progress.
A city shrouded in smoke was a city on the move. Air pollution was 
a hallmark of a dynamic, bustling industry. It  meant economic expan­
sion, work to be done, paying jobs to be had. The huge shovels that 
peeled off layers of good, green earth to get at seams of coal or 
metal deposits gave us assurance that the mineral wealth of our land 
was inexhaustible and our ab ilit ie s to recover and use that wealth for 
progress were unlimited.
Work was the legacy left by our puritan forefathers, and work we 
did...with a w ill. We were far too busy to look for pleasant vistas.
For most of us there was lit t le  time to hunt, or fish, or tour the 
countryside.
Then, suddenly, we found that we had made it. By any material 
standard the world knows, we had been eminently successful. Most 
of our people could count themselves rich. We had arrived.
And, almost overnight i t  seems, the puritan ethic vanished. We 
discovered that work was to be valued not just for itse lf, but also 
for the leisure and the enjoyments that it  would buy. We began to 
look to Nature for recreation. Golf, once the rich man's sport, be­
came a national pastime. Boating, hunting, fishing, skiing, suddenly 
caught the fancy of m illions; and it  became rapidly apparent that 
there were many more millions than anyone had dreamed.
Because most of us were now crowded into cities, we found a special 
allure in the out-of-doors, and we took to it  as never before in our
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history. And what did we find?
We found nearly six  m illion acres of our land scarred by surface 
or underground mining or smothered in the wastes from mining and 
mineral processing operations.
We found some 18,000 miles of streams and m illions of acre-feet 
of lake water polluted by activities of the mineral industries.
We found, by the hundreds, piles of cial mine refuse, many of 
them burning and polluting the air with noxious fumes and gases.
We found, and s t i l l  find in occasion, beaches soiled with o il 
sp illed from ocean-going tankers, or from ruptured off-shore wells.
We found all of these things, and more, and we began to react.
Operators of mines, and m ills, and smelters; managers of steel 
and chemical plants, and oil refineries; owners of electric u t il it ie s ;  
all of these increasingly found themselves the targets of public com­
plaints. Pressures for reform, moderate enough in the beginning, 
mounted rapidly. American industry soon found it se lf  confronted with 
a whole new series of commandments:
Thou shalt not tear up the land.
Thou shalt not contaminate the water.
Thou shalt not pollute the air.
Industry, in its turn, reacted; f ir s t  in shock, then in indignation. 
Convinced of the in trin sic  worth of it s  activ it ie s to an expanding 
economy, i t  was unable to comprehend the failure of the public to appre­
ciate that worth. Where, industry reasoned, would this county be today 
i f  it  were not for the volume and variety of raw materials that its 
operations supplied? More pertinent s t i l l ,  where would this country find 
it se lf  tomorrow if  the flow of those essential materials were restricted, 
especially at a time when requirements for them are rapidly escalating?
From industry 's point of view the growing public resistance to it s  
activ it ie s must surely seem unreasonable. For one thing, public anti­
pathy is  apparently non-selective. Companies that were foresighted 
enough to take environmental quality into account in their operations 
... and there have been more than a few ... rarely have been singled 
out for commendation. The public demand for restrictive  action has 
been all-encompassing.
On a national scale, the Congress and the Executive Branch have 
responded to this public demand. In the past few years we've witnessed 
the enactment of considerable legislation aimed at preserving or re­
storing environmental quality. There was the Wilderness Act in 1964; 
the Clean A ir Act, including .its provisions for solid  waste d isposal, 
and the Water Quality Act in 1965; the Clean Water Restoration Act
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in 1966; and the Air Quality Act in 1967. State legislatures also have 
been responsive. For example, in the past 10 years the number of States 
with some kind of laws regulating certain surface mining operations has 
more than doubled, increasing from 6 in 1959 to 14 at present.
Right now, there are pending before the Congress at least a score of 
b ills  designed to protect or improve the quality of our environment in 
some respect. And, as you doubtless know, President Nixon just recently 
has established within his cabinet a group with specific responsibility 
for advising him on environmental problems.
In much of the legislation enacted or proposed to date, the emphasis 
has been on regulation. And we know from experience that regulation 
almost invariably entails additional costs . . . costs that in whole or 
in part seem inevitably to find their way to the consumer.
To the extent that the quality of our environment has been damaged 
by mineral industry operations of the past, the cost of building 
America's industrial power has been deferred for a later generation-- 
our generation--to pay. Secretary of the Interior Walter Hickel re­
cently put it  this way: "We cannot turn back the clock. Technology is 
here to stay. The problem is that we have carelessly assumed that nat­
ure can absorb unlimited punishment. Now we are paying the b il l. "
That b ill doubtless can be paid. At the same time we must keep the 
b ill from growing larger. We cannot allow succeeding generations to be 
saddled with an overwhelming debt of environmental degradation. Meeting 
this larger challenge w ill require far better communication between the 
mineral industry and the public than there has been up to now. Each 
must more fu lly  understand the other, and the burden of achieving such 
understanding can be expected to fall mostly on the industry, with 
government assisting insofar as i t  is able.
I f  the industry is to communicate more effectively with the public, 
it  must not only recognize but must truly appreciate the change that 
the public has undergone.
It  must recognize, for example, that the affluence for which it  is 
in no small measure responsible has combined with other forces to give 
the public new values. As the United States has grown richer i t  has 
also grown younger. Today, approximately 30 percent of our families 
have incomes of better than $10,000 annually, and nearly 53 percent of 
our population is under thirty. The idealism that characterizes youth 
has become a potent force in our society. For many young Americans, 
the assurance of material wealth has stimulated an increasing interest 
in non-material values. The concern of our society today seems to be 
more with the quality of man's existence than with the material base 
on which i t  rests. There is evidence to indicate that, given a choice, 
people may often be willing to pay the substantially higher costs en­
tailed in transporting mineral raw materials over long distances rather 
than tolerate the environmental disturbance that may attend a mining or
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processing operation closer to home. Clearly, we are ready to pay 
extra for a ir pollution-control devices on automobiles. We do.
Reinforcing such attitudes is  the size of our population, which is 
an estimated 34 percent larger than it  was 20 years ago and s t i l l  grow­
ing relatively fast. Because there are m illions more of us, there is 
less space per person. Add to this the fact that the bulk of our 
population is  concentrated in large urban areas, and you begin to appre­
ciate what the sight of an uncluttered, unmarred landscape or a crystal 
clear stream can mean. Most of those who can afford to, live  in the 
suburbs and as a result our suburbs have in many instances f ille d  much 
of the space that used to lie between c ities. Mines, quarries, and 
sim ilar operations that once were remote from large centers of popula­
tion now find the cities rushing out to meet them, and rarely i f  ever 
with open arms.
What this all adds up to is  that the public, insofar as the mineral 
industries are concerned, is largely uninformed and frequently hostile. 
The environmental damage associated with the extraction, processing, 
and use of minerals and fuels is  there for m illions of Americans to see. 
The benefits derived from these activ ities lie  largely unrecognized 
and unappreciated in a multitude of products and services that are rare­
ly associated with the industrial operations that supplied them.
Even the reparations that have been made, often as a matter of long­
standing policy by public-minded mineral companies, go for the most 
part unapplauded. The average citizen is ,  I believe, unimpressed with 
the fact that more surface mined land has been reclaimed in the past 
decade than since the practice of surface mining began in this country. 
He rarely recognizes reclaimed land, especially i f  the reclamation has 
been carried out properly. He sees only the stripped and scarred areas 
that have been left derelict.
Tell the public that members of the National Sand and Gravel Assoc­
iation rehabilitated 52 percent of the acreage they mined in 1965, more 
than twice the amount they restored two years earlier, and the chances 
are that you will be questioned about what happened to the remaining 
48 percent. Or announce that phosphate mining firms in Florida vol­
untarily restored 75 percent of the acreage they mined between 1961 and 
1966, and the reply is  like ly to be: " I t 's  about time they started 
cleaning up the mess they make."
Shakespeare's Marc Antony might well have been telling i t  like it  
is  today when he said: "The evil that men do lives after them; the good 
is  oft interred with their bones." The damage associated with the 
extraction, processing, and use of minerals and fuels is  substantial 
enough and widespread enough to be readily v is ib le  to today's highly 
mobile society. But how many Americans do you imagine have the s lig h t­
est conception of the number of different mineral raw materials utilized 
in the construction of their homes, their automobiles, or their house­
hold appliances... let alone the number and complexity of the operations 
that were necessary to make those raw materials available?
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That, as I see it, is  the situation. The problem is what to do 
about it.
Clearly, the mineral industries want to do something about it ,  and 
that, of course, is  essential to any productive effort. Conferences like 
this one are helpful. They provide forums for candid discussion and the 
exchange of constructive views. But, to be really effective, these d is­
cussions and views must reach a much larger audience than the one as­
sembled here. And it  must never be forgotten that that audience is  
largely uninformed and, le t 's  face it ,  largely uninterested. There is 
s t i l l  a certain romance in mining, but there is l it t le  glamor in a ton 
of ore, or coal, or sand and gravel. On the other hand pollution, with 
its  implications of life  and health, has become a subject of dramatic 
interest for millions.
Until now, our mineral industries have optimized on the cost of 
their operations. As a result, the public has had the benefit of a 
large volume and variety of raw materials, supplied over a long period 
of time, at relatively stable prices. I suggest that the time has come 
... in fact it  has been here for quite a while ... when industry must 
seek a better balance between the cost and the quality of its operations.
Accomplishing this, in the face of rising prices, declining grades 
of ore, and the various legal•restrictions with which the industries 
increasingly will be confronted, is no small challenge. There are, 
however, some things that the leaders of these industries can do to 
help achieve such a goal.
First, they can and must accept the fact that concern for the quality 
of the American environment, like technology, is here to stay.
Second, they must remember that technology is a dynamic and a pliant 
thing. The potential of technology is vertually in fin ite, and man can 
bend it, mold it, shape it ,  direct i t  to any course his will determines. 
The mineral industries must therefore participate in and support re­
search and development across the whole continuum of extraction, pro­
cessing, and use ... the kind of research and development that can 
yield systems which will make industry's operations more compatible with 
an increasingly urbanized society. Because, there can be no mistake 
about it ,  that is what we are going to have.
Finally, the mineral industries must continually improve their 
ab ility  to plan and conduct operations in ways that provide for rapid 
repair of environmental damage. And they must see to it  that the public 
is  modestly informed concerning their good works. No lights should be 
hidden under bushels, but neither should every reclaimed, or partly re­
claimed, acre be made the occasion for a Hoilywood-style opening night. 
Industry should keep in mind the fact that the public fu lly  expects that 
environmental damage will be repaired. Consequently, publicity on re­
clamation or pollution abatement projects should be in proper perspective.
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There is  also an important role for Government in this effort. And 
I think I can promise that it  will be played more effectively in the 
future than it  has been in the past. As the protector of the public 
interest, the Government must work constantly to seek out and identify 
that interest, over both the short and long terms. It  must cooperate 
with industry and with State and local o ffic ia ls  to assure that each 
community is  fu lly  aware of the options it  has with respect to mineral 
operations. The public surely has a right to decide to accept the 
higher costs entailed in transporting some mineral commodities over long 
distances rather than incur the r isk  of environmental damage associated 
with development of a particular deposit. But, i t  should make such a 
decision only with a knowledge of all the essential facts and an under­
standing of their implications.
Government can help in providing the objective bases for such deci­
sions. To do so, however, i t  must improve its ab ility  to anticipate 
future requirements--both material and environmental--so that action can 
be taken in time to assure they w ill be met. As of now, we don't have 
adequate data bases that can enable us to project reasonably accurate 
trends for most mineral commodities.
We need--and we need badly--more accurate and more detailed informa­
tion concerning mineral and fuel developments throughout the world. Of 
one thing we can be sure; demand is  increasing phenomenally and it  will 
continue to grow, here at home and globally. I f  we hope to supply that 
demand, we have to know more about the changing patterns of production, 
consumption, and use and the forces that influence them; the often 
intricate structures of the industries that produce these essential raw 
materials and fuels or are essential to their production and d istribu­
tion. We must enlarge our understanding of what has happened in the 
past and relate it  more meaningfully to the shape of the'present and 
the future.
Without this kind of information, we cannot expect to guide the 
course of research and development toward a technology that w ill meet 
tomorrow's needs. At this moment, however, the Bureau of Mines is 
giving top priority to the kind of studies that w ill give us adequate 
data bases for minerals and fuels. And we are making rapid progress. 
This we consider to be one of our major responsib ilities. And we in ­
tend to meet it.
I f  both Government and industry meet their responsib ilities... i f  
both strive  as consistently and as earnestly as they should to identify 
and serve the public interest ... then we can assure succeeding genera­
tions a sufficiency of material wealth and an environment in which that 
wealth can be truly enjoyed.
